Abstract. In this paper, we aim to contribute to the growth literature and provide suggestions for improving China's TFP by measuring the Total Factor Productivity (TFP) of 30 provinces (excluding Tibet) in China, and analyzing the spatial evolution trend of Total Factor Productivity (TFP) in China's four major economic regions. The study shows that the TFP in China is not high and shows a downward trend from 2000 to 2015. The scale efficiency is the main driving force for the promotion of TFP in China. In addition, the Total Factor Productivity of each province shows spatial autocorrelation in most years and is relatively backward in the central region, western region and northeastern region of China, where some provinces have relatively large negative effects on the surrounding areas and relatively strong radiation effects. The provinces with high TFP clusters are more in the eastern regions, but the radiation effects are not obvious.
Introduction
Since 2014, China's economy has entered a new normal, and China has begun to accelerate the strategic adjustment of the economic structure, accompanied by major changes in the industrial structure. In 2017, President Xi Jinping pointed out: "Promoting supply-side structural reform is an inevitable choice for China's economic development to enter a new normal." According to economic principles, from the supply-side factor analysis, a country's GDP should be labor, investment and efficiency (TFP). These three factors determine that if these three factors assume that all resources are optimally configured, the potential growth rate will be reached [1] . Judging from the current reality in China, the marginal efficiency of investment is declining and the demographic dividend is gradually disappearing [2] . The effectiveness of technology introduction is not good. Therefore, the core of improving the potential output level of economy and promoting the success of economic transformation lies in the improving of TFP. Therefore, this paper chooses to study the economic development strategy with the total factor productivity as the breakthrough point, which will help to further understand the dilemma faced by China's sustainable economic development and the intrinsic factors that seek to promote the success of transformation have important practical significance for China's current development.
In China, the issue of TFP has been received widespread attention and extensive research in recent years. The focus of domestic scholars' research is mainly on three aspects: the study of the measurement of TFP and its relationship with regional economic growth, the study of the measurement of regional total factor productivity and its influencing factors [3] and the measurement of total factor productivity of departments or industries and the study of its influencing factors. However, there are few studies on the evolution trend of TFP space in sub-regional research in China, and the study of TFP in China after 2000 is relatively insufficient. Based on the existing research, this paper further extends the time scale and uses the DEA-Malmquist method to estimate the total factor productivity of 30 provinces (excluding Hong Kong, Macao, Taiwan and Tibet) and the four major economic zones from 2000 to 2015. Moreover， this paper also explored the spatial correlation and agglomeration effects of total factor productivity in China's provinces.
Method and Datas
In this paper, we use the Malmquist index, which is based on the output distance function constructed by Fare et al., the TFP is decomposed into two parts: the technical efficiency change index (EFFCH) and the technological progress index (TECHCH) [4] . When the scale returns are variable, the EFFCH can be decomposed into pure technical efficiency (PECH) and scale efficiency (SECH). The specific form is: = SECH × PECH × TECHCH This paper selects China's GDP as the output variable. In order to eliminate the impact of inflation, we will calculate the annual nominal GDP data of each province, which are converted into real GDP according to the constant price of 2000 (base year) and the GDP index. The fixed capital stock (K) and labor (L) are selected as input variables, in which the perpetual inventory method is used to estimate the capital stock of each province. The formula is:
K it and K it-1 respectively represent the t And the actual capital stock of t-1 years, I it is the newly added fixed asset investment in the t-year, P t is the fixed asset price index in the t-year, and δ is the depreciation rate during the period t. Drawing on the practice of domestic scholar Shan H J, the depreciation rate of 10.96% is selected, and the total capital fixed capital is divided by the sum of the depreciation rate and the average growth rate of the total fixed capital formation to determine the capital stock of the base period. Table 1 shows the changes in China and the four major regional's TFP in different periods from 2000 to 2015. In general, China's TFP is mainly dependent on the improvement of SECH from Third, from 2008 to 2011, the growth rate of total factor productivity in the central and eastern regions of the four regions was negative and was the lowest in the four time periods of each region. The growth rate of total factor productivity in the four regions was -1.4%, -3.7%, -5.5% and -4.1%. The decline in TFP in the four regions is mainly due to the negative growth rate of technical efficiency. This shows that the growth pattern of the four regions is still an extensive growth mode, the utilization of resource elements is low and the management level of enterprises is not high. In terms of the above, the resources of the four major regions are invested too much, the scale of returns is declining and overcapacity is exceeded. In addition, the relative growth rate of total factor productivity in the eastern region is relatively low, mainly because the TECHCH and TFPCH rate in the eastern region are higher than those in the central and western regions, showing that the provinces in the eastern region have relatively strong utilization of resource elements and technological innovation capabilities. In the end, from 2012 to 2015, the negative growth of China's total factor productivity began to slow down, which was due to the improvement of technical efficiency. It is further found that for the eastern region and the increase of PECH is the main factor. This is because with the deepening of China's reforms, the eastern region has improved its system construction and management level. For the central and western regions, the increase in scale efficiency is the main factor, which is partly due to the government's support for the central and western regions. . The spatial pattern of TFP in China is fluctuating, and the total factor productivity of a considerable number of provinces is spatially concentrated. That is high total factor productivity and high total factor productivity, low total factor productivity and low total factor productivity are spatially adjacent or agglomerated. In the five selected years, the TFP is the same in each level, the number of provinces ranked first is 7, the provinces ranked second are 7 and the provinces at the third level are eight and eight provinces in the fourth level. With the passage of time, China's high total factor productivity shows a spatial pattern shifted from "eastern region-western region-eastern region", and low total factor productivity presents a spatial evolution trend from east to west. It can be seen from Table 3 that except for 2008 and 2015, the P values in all other years are less than the significance level of 0.05, thus through the significance test, the Moran' I of TFP in China is positive in most years. It indicates that the region TFP has a positive overflow effect on its adjacent region. The Z (I) of most provinces is greater than 1.96, which indicates that there is significant spatial autocorrelation in China's total factor productivity. On the basis of finding Moran I, the LISA index is used to further consider whether the observed values have local spatial agglomeration, so as to more intuitively describe the local spatial interdependence and spatial heterogeneity of total factor productivity in each region. Figure 2 Province, Henan Province, and Hubei Province were cluster provinces with low total factor productivity; in 2005, Shanghai Province and Zhejiang Province were provinces with high total factor productivity clusters, and Hunan Province was a cluster province with low total factor productivity; Shanghai is a province with high total factor productivity clusters, Xinjiang province and Qinghai province are cluster provinces with low total factor productivity, and Anhui province is a "low-high" cluster province, indicating that the province's total factor productivity is different from that of the surrounding areas; 2011 In the year, Gansu Province and Qinghai Province were cluster provinces with low total factor productivity. In 2014, with Inner Mongolia as the core, Jilin Province, Liaoning Province, Shaanxi Province, and Shanxi Province were the provinces with low total factor productivity, and Beijing was the province with high total factor productivity clusters. The research shows that there are some spatial autocorrelation and spatial dependence of total factor productivity in China's provinces at five time points, including low total factor productivity in western and northeastern China represented by Qinghai and Jilin provinces. There are many provinces in the cluster, indicating that the technological progress in the region is relatively backward, and the negative belt action in the surrounding areas is relatively large and the radiation effect is relatively strong. There are relatively many provinces with high total factor productivity clusters in eastern China, but the radiation effects are not obvious.
Results

Conclusion and Implications
First, the growth effect of China's TFP is not obvious from 2000 to 2015. The improvement of China's TFP mainly depends on the improvement of scale efficiency. Besides, the main reasons for restricting the overall improvement of technical efficiency in 30 provinces in China are slower technological progress and lower efficiency of pure technology. Now the backwardness of the construction of innovative systems and the low level of management has become important obstacles to the effective development of China's scientific and technological innovation. Therefore, it enlightens that the strengthening of system construction and improvement of management level have great significance to the construction of China's innovative countries. Second, there is a gap between the growth rates of TFP among the four major regions, but the trend is basically consistent with the national level. The TFP growth rate in the east is slightly higher than the national level and other areas are slightly lower than the national level.
The policy implications of the above conclusions are: First, economic growth requires the supply of various resources but resources are limited in a certain period of time. Therefore, the "extensive" economic growth mode that only relies on increasing the input of production factors cannot provide economic development. Chinese government must transform the economic development mode to realize the "intensive" economic growth mode. Government should develop the management efficiency through institutional reform and management innovation to improve the utilization efficiency of resources and promote the comprehensive efficiency of technological innovation, which will create favorable conditions for sustained economic growth. In addition, the central government should continue to revitalize the Northeast region and increase support for the central and western regions to reduce the "Matthew effect". The economic belt will drive the development of the western region's economy, and each region should formulate policies that are in line with the endowment conditions of the region to narrow the gap with developed regions.
